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ABSTRACT 
 
Dance is beneficial sport but aren’t subjected to many studies. The dancers prepare themselves physically 
for hours for the competitions. And the result they can be physical problems. In this case we have analysed 
the DanceSport, which is composed of two modalities, Standard and Latin dances. In this study, we focus on 
the Latin dances specifically in the rhythm of Rumba Bolero with the aim of trying to identify possible gender 
differences. For it in this study, we have measured by means of electromyography of surface muscles 
involved in the low member, during the accomplishment of a ruled choreography of Rumba Bolero. The 
sample was sixteen people (age between 20.50 ± 2.75 years) of elite DanceSport dancers. Differences 
between genders were found. For this reason, a different physical training between genders should be done, 
as well as to study if in the rest of the dances we would obtain this result. Key words: 
ELECTROMYOGRAPHY, MUSCULAR ACTIVATION, DANCESPORT, DANCE, GENDER. 
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INTRODUCTION 
 
The dance is an excellent way of practising beneficial sport, for the health, since they work physiological 
necessary aspects for end was taking this activity, the dancers need to train the cardiovascular capacity, 
muscular flexibility, muscular strength (Malkogeorgos, Zaggelidou, Zaggelidis, & Christos, 2013). DanceSport 
is the competitive form of ballroom dance, it is the combination of art, sport and sports performance (Riding, 
Wyon, Ambegaonkar, & Redding, 2013). This sport is composed of three forms: Latin, Standard and Ten 
Dances (WDSF, 2012a). The combination of both modalities ends in another discipline known as 10 dances 
and it would be the most complete modality (Cantón & Checa, 2011). In Spain there are different categories, 
depending on the level (FEBD, 2013). The national categories in Spain are C, B, A, being A the highest 
national category and the international category: A international (FDBDV, 2015). In the DanceSport, we can 
emphasize two relevant components: Aesthetic component and the physical component (Chren, Spanik, & 
Kyselovicová, 2010). The five Latin dances are Samba, Cha-Cha-Cha, Rumba, Paso Doble and Jive (WDSF, 
2012b) that differ between in rhythm and tempo. For obtaining satisfactory sports results the development of 
motor skills is necessary, being this object of the sports training, as well as physiological adjustments result 
of the realized training, to anticipate injuries (Uzunović, 2008). As Kruusamäe et al. (2015) indicate, the 
sportsmen and women dancers acquire certain positions, causing permanent anatomical changes. 
Physiological adjustments result from the realized training, to anticipate injuries (Liiv et al., 2014; Zanchini & 
Malaguti, 2014). Vaczi et al. (2016) points out that women get more energy expenditure than men during the 
competitive development of sports dancing, and notes that this is given by the technique. Liiv, Jurimae, 
klonova, & Cicchella (2013) also notes that the woman reaches higher heart rates in the different dances. 
The goal of this study is analysed the muscles during the development of the choreography in the rhythm of 
Latin, named Rumba Bolero. Was chosen given that it has a measure of 4/4 and 25 or 27 measures per 
minute, that is to say movements slower and maintained than in the rest of the rhythms. 
 
MATERIALS AND METHODS 
 
Participants 
The sample consisted of 8 couples of dancers (16 participants; 20.50 ± 2.75 years) of category A. Inclusion 
criteria: be active competing in DanceSport, belong to category A and be in the group Adult I. Participants in 
the study had to remain 24 hours prior to the realization of the measurements without physical activity. 
 
Procedures 
The measurements were carried out by means of electromyography of surface (EMGs). The muscles 
measured in the study in both genres were: Rectus Femoris (RF), Biceps Femoris (BF), Tibialis Anterior (TA) 
and Gastrocnemius Medialis (GE). The measurements were carried out in two sessions, with a difference of 
24h. In the first session they realized a warming and later we measured the Maximum Voluntary Isometric 
Contraction (MVIC) and realized the familiarization with the choreography. In the second session, first they 
realized a warming and later we measured the muscular activation according to the rhythm. The 
choreography chosen of Rumba for the measurements, was the following one: Basic Movement; Alemana; 
Check from open Counter Promenade Position (CPP); Check from open CPP. 
 
Data analysis 
All the EMGs measurements were gathered with the program Megawin 3.1 (Mega ElectronicsLtd, Kuopio, 
Finland), they were transferred to an extension file ASC, to analyse them with Matlab R2013. Extracting in 
this way the Root Mean Square (RMS). All analysis was performed by means of the program SPSS Statistics 
v. 22.0. On the statistical analysis the test of normality was realized. Once verified the normality, the 
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descriptive ones were extracted representing, the percentage of muscular activation with regard to the MVIC, 
the average, standard diversion and were performed Pearson Correlation between variables. 
 
RESULTS 
 
The obtained percentages of activation: GE with a 59.88%, followed by BF with a 15.14%, TA with a 13.49% 
and lastly, RF with a 12.68%. The gastrocnemius was the muscle with the higher activation. 
 
In Table 1, we can observe as the correlation between the MVIC of BF and RF they are significant (p = .001), 
for what we can indicate that the sample, and in general the dancers have optimal muscular balance between 
RF and BF. 
 
In Table 2, we can see that the Pearson correlation is significant for the percentage of activation between RF 
and GE (p = .033), and also for BF and TA (p = .030). 
 
In Table 3, correlations between MVIC for activation among muscles, for women is significant the correlation 
between RF and BF (p = .003) and then the correlation among RF versus GE (p = .002). 
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In Table 4, with regard to the percentages of activation in women, we can emphasize as significantly the 
correlation of the activation percentages among RF and GE (p = .011). And then the positive correlation of 
activation in the percentages of TA and GE (p = .050) in Rumba. 
 
Pearson's correlations are not significant for men in any of the three analyses: MVIC, activation averages 
and activation percentages. 
DISCUSSION 
 
DanceSport is a minority sport therefore the studies realized in this sport are limited. The particularity of the 
study, it was the analysis of the choreography of Rumba Bolero to the couples in movement, by means of 
the EMGs. We should note that the studies, performed with electromyography of surface in dancers are 
almost non-existent. 
The gastrocnemius medialis (GE) was the muscle with major activation, it can owe, to the use of shoes heel, 
in both genders (Zagorc, Šimunič, Pišot, & Oreb, 2010). 
In the correlations between kinds we have only found significant results in the group of women. As indicates 
Zagorc et al. (2010), this would have relation with the employment of the heel, provided that the ballerinas 
use a much higher heel and must compensate to have the anticipated weight, with the aim to execute better 
the technique. This could also be determinant since studies like Liiv et al. (2013) and Vaczi et al. (2016) 
indicate that women get to have greater energetic and cardiac expenditure than the men in the course of the 
competition, reason why could also be related to a significant muscular activation in the women. 
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The correlation between the MVIC in both genders of RF and BF we observe a balance between muscles 
agonists and antagonists, and then in the correlation of percentages of activation between BF and TA, for 
what we indicate that the dancers generally, would be well-balanced muscles in general. This would be a 
good indicator of the toning of the dancers since the reduction of the strength would be associated with the 
appearance of the injuries (Malkogeorgos et al., 2013). 
We will continue investigating in this line in the rest of dances, to be able like that to see also the differences 
between these. Since in the modality of Rumba Bolero if we have found differences between genders. 
CONCLUSIONS 
 
Taking into account the results obtained from muscle activation, it is possible to observe the differences. 
Women have significant differences and therefore greater activation and energy expenditure, thus additional 
work should be done on the lower train to boost strength, prevent injuries and maintain the high level of 
demand. 
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